␣-complementation fragment, a replication cassette derived from mouse polyoma virus, and the ampicillinJapan resistant gene (pAmp-Py-lac) and was used as a repair substrate. The other plasmid contained the same replication cassette and the tetracycline-resistant gene Summary (pTet-Py) and was used as a control in order to normalize the efficiencies of transfection and subsequent bacterial Cellular DNA is constantly exposed to the risk of oxidation. 8-oxoguanine (8-oxoG) is one of the major DNA transformation. We also used two DNA substrates with 8-oxoG: one in which 8-oxoG was placed on the temlesions generated by oxidation, which is primarily corrected by base excision repair. When it is not repaired plate strand for lagging strand DNA synthesis, and the other in which 8-oxoG was placed on the template prior to replication, replicative DNA polymerases yield misinsertion of an adenine (A) opposite the 8-oxoG on strand for leading strand synthesis. After 3 days of incubation, the plasmid DNA was recovered from transthe template strand, generating an A:8-oxoG mispair (the uppermost pathway versus the lowermost pathway A:8-oxoG mispair is formed in vivo during DNA replicain Figure 1B) . Accordingly, the high yield of ampicillintion by two mechanisms: either by incorporation of an resistant colonies in the replicative system is likely to adenine nucleotide opposite an 8-oxoG derived from result from enhancement of the repair efficiency by replithe direct oxidation in the template strand [1], or by cation (the second and fourth pathways of Figure 1B 
Figure 2. In Vivo Repair Assay for A:8-OxoG Mispair with Replicative and Nonreplicative DNA Substrates
The number above each pie chart indicates the percentage of blue colonies out of the total number of colonies on an ampicillin/IPTG/ X-gal-containing plate, which constitutes the shaded region of the pie chart. The number below each pie chart indicates the ratio of the total number of ampicillin-resistant colonies to the number of tetracycline-resistant colonies, which is reflected by the size of the pie chart (area). The pTet-Py plasmid used as a control was replication proficient in all experiments. The data represent the mean from three independent experiments along with the standard deviation.
repair reaction of A:8-oxoG is significantly enhanced by replication of the DNA substrate in vivo.
When the DNA substrate is replicated prior to repair, the A:8-oxoG mispair will dissociate and each base will respectively serve as a template. Biochemical characterization of DNA polymerase ␦ reveals that this replicative enzyme mainly inserts an adenine opposite an 8-oxoG [1]. The progeny DNA derived from the strand containing the adenine at the mispair site is expected to form a white colony, while the progeny DNA derived from the strand containing the 8-oxoG should form a blue colony if it is repaired as expected. We sequenced 20 each of blue and white colonies from the experiments shown in Figure 2 and verified that 19 of the blue colonies (95%) contained the correctly repaired sequence (A:8-oxoG → because PCNA, which is loaded primarily on the split side of the replication fork, would not efficiently assist MYH's function in front of the replication fork. Rather, it is more reasonable that A:8-oxoG mispairs would be repaired immediately after their formation at the replicated site. It has been proposed that PCNA could coordinate long-patch mismatch repair with replication [15] . In this scenario, the orientation of a PCNA trimer loaded on DNA may aid the mismatch repair complex in distinguishing the newly synthesized strand from the template strand. MYH may employ a similar mechanism. An adenine incorporated opposite the 8-oxoG on the template strand must be removed from the newly synthesized strand. Conversely, an A:8-oxoG mispair generated by incorporation of 8-oxodGTP opposite an adenine requires that the 8-oxoG on the newly synthesized strand must be removed, whereas the adenine on the template strand should be maintained to preserve the original genetic information. This mechanism for selective recognition of a newly synthesized strand through interaction with PCNA could prevent MYH from causing mutations by removing an adenine on the template strand. 
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